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DEGERMING THE CUTANEOUS STJRFACE*
II. HEXACRLOROPHENE (G-11)
IRVIN H. BLANK, PH.D. AND MARY H. COOLIDGE, BA.
As was pointed out in the first paper (1) under this title, the bacterial popula-
tion of the skin may be reduced both by removal of the bacteria from the cu-
taneous surface and by killing the bacteria which inhabit that surface. In the
past there have been many attempts to combine these two actions by adding a
germicide to a detergent. These attempts have seldom been successful because
as a rule the detergent, usually soap, tends to inactivate the germicide. This has
been particularly true of the phenolic compounds.
When some of the quaternary ammonium compounds were shown to be power-
ful germicides, it was hoped that such a material might combine in a single sub-
stance both detergency and killing action for "sterilization" of the cutaneous
surface. It was shown, however, in the preceding paper that these compounds
have oniy little detergent action with respect to the removal of bacteria from
the cutaneous surface and that they are less efficient germicides on the cutaneous
surface than in the test tube.
Within the last ten years the chlorinated dihydroxy diphenyl methanes have
been developed by Gump (2). The hexachiorinated compound known as G-11 or
hexachiorophene has received extensive investigation as a cutaneous disinfectant.
This compound seems not to lose its germicidal property in the presence of soap.
This is said to result from the fact that one of the two phenolic groups in the
compound remains uncombined in the presence of soap.
Traub, Newhall, and Fuller (3) showed that "an exceedingly low bacterial population on
the skin of the hands and forearms" resulted from the routine use for one week of a soap
containing 2 per cent hexachlorophene. They further stated that their experimental
results "suggested the possibility of shortening the routine preoperative scrub-up proce-
dures." In our opinion, the data presented in this paper do not justify this latter state-
ment. The only data which might throw some light on the use of this mixture for a sur-
gical scrub are the results of a series of two-minute scrubs in ten basins according to the
Price technic using soap with hexachlorophene in one of the basins. The data in this
series of scrubs do not show that the use of hexachiorophene in the one basin appreciably
alters the removal curve for the following basins.
Clark, Lockwood, and Lewis (4), using a single soap and water basin before and after
five-minute scrubs with either soap or soap and G-11, found that "the G-11 solution left
an average of about 70 per cent of the number of bacteria on the hands and arms when the
soap vehicle alone was used."
Seastone (5) did not attempt to evaluate a soap and hexachlorophene preparation as a
surgical scrub by itself, since in each instance the scrub was followed by a Zephiran rinse.
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On five subjects the effect of a six-minute scrub with soap and hexachiorophene was evalu-
ated the day after a ten-minute plain soap scrub had been tested. In each instance the re-
sidual organisms were determined after wearing sterile surgical gloves for three 45-minute
periods. The subjects with the lowest counts following the soap scrub showed nearly as
many organisms following the hexachlorophene scrub. The subjects with the high counts
showed only one-tenth to one-fourth as many organisms removable after the hexachioro-
phene scrub as after the soap scrub. These scrubs, however, were run on successive days
and the effect of the previous day's scrub on the succeeding scrub was not evaluated. Data
are presented in this paper which show the accumulative effect of the use of hexachiorophene
scrubs as was shown originally by Traub et al. (3).
More recently Hufnagel, Walter and Howard (6) have evaluated a mixture of hexachioro-
phene and pHisoderm. With a specially constructed scrubbing machine, these workers
showed that following a treatment of a small area of the palm with soap or with pllisoderm
and hexachiorophene fewer viable organisms could subsequently be removed from this area
when the treatment had been with the pHisoderm and hexachlorophene than when it had
been with soap. No attempts were made to see how many viable organisms could be re-
moved from these areas by a soap and water scrub or alkali and water scrub after the pHiso-
derm and hexachlorophene. Also, it may not be justifiable to reason that the data obtained
from one area of the palm by this machine are applicable to the normal surgical scrub over
all areas of the hands and arms.
Thirlby and Nesbit (7) have shown the accumulative effect of pllisoderm and hexa-
chlorophene to be similar to the effect previously shown with soap and hexachlorophene.
Fahlberg, Swan and Seastone (8) have been able to recover hexachlorophene from the
skin two days after three consecutive daily six-minute applications of a solution of hexa-
chiorophene in liquid soap.
The results of the experimental work of several investigators have indicated
that the repeated use of hexachiorophene-detergent preparations is able to re-
duce the bacterial population of the skin. This reduction does not reach its
maximum until the preparations have been used for seven to ten days. There is,
in our opinion, less evidence that a "one-time" surgical scrub with a hexachloro-
phene-detergent preparation does much more in reducing the bacterial popula-
tion of the skin than will be done by a surgical scrub with a detergent containing
no hexachlorophene.
EXPERIMENTAL
In an attempt to learn more about the ability of hexachlorophene-detergent
preparations to reduce the bacterial populations of the cutaneous surface, mem-
bers of the laboratory staff were asked to use, for their personal hygiene, soap
for one week and then a hexachlorophene-detergent preparation the next week.
When the special detergent preparation was being used, they were asked to use
it a major portion of the time but not necessarily exclusively, since it was felt
that exclusive use would seldom be practical if the material were to be used by
the surgeon or for therapeutic purposes.
At the end of each week the subject was asked to wash for one minute in each
of six basins, each of which contained 2,000 ml. of sterile water. In the third and
sixth basins a white cake soap and scrub brush were used to wash the hands. Im-
mediately after washing, the number of organisms in each basin was determined
by plating 0.1 ml. and 0.5 ml. of the scrub water into Bacto-Tryptose Agar.
This method of determining the number of removable organisms is entirely em-
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pirical. It was instituted at a time when other factors were being investigated
and washing both with plain water and with soap and water were being observed.
As was pointed out in the first paper of this series, we feel that any determination
of the number of viable organisms on the skin by a removal technic should in-
clude at least one soap or alkali scrub, i.e., water scrubs alone may give false
impressions. Also errors due to technic are less likely to arise if a multi-basin scrub
is used instead of a single basin. In Table I the additive total of the number of
organisms per ml. in these six basins is recorded. All subjects were trained sub-
jects and it is felt that one series of scrubs was a good duplicate of any other series
and thus, for any one subject, it is possible to compare by this method the use of
soap and the use of the hexachlorophene-detergent preparations. It may not be
as correct to compare by this method the use of the hexachlorophene-detergent
preparations by two different subjects.
TABLE I
Showing the number of removable viable organisms after one week'8 use of either soap or a deter-
gent-hexachiorophene (G-11) preparation
1st week
SOAP
"
SOAP
OERMOLATE
AND 3%
G-1i
19th week
SOAP
14,583
pKISODEPS
AND 3%
G-11
5,603 9th week 6,692
2nd week 523 10th week 400 20th week 656
3rd week 7,778 11th week 6,722 21st week 16,088
4th week 1,036 12th week 599 22nd week 3,585
5th week 8,658 13th week 1,110 23rd week 6,262
6th week 1,179 14th week 118 24th week 66
7th week 6,967 15th week 3,050 25th week 4,700
8th week 3,252 16th week
17th week
18th week
3,397
418
644
26th week
27th week
28th week
2,732
56
773
The data presented are all for one subject. It was felt that it was necessary to
have data for more than one week on each hexachiorophene-detergent mixture
in order to obtain the variability for each preparation as well as the variation
from preparation to preparation.
It is seen that in every instance there is evidence of a lower bacterial population
on the skin at the end of a week's use of the special preparations than after a
week's use of soap. There is a wide variability in the reduction of the bacterial
population by any one preparation. It is difficult, by this method, to form a
definite opinion as to whether hexachiorophene is any more efficient in one deter-
gent than in another. This is due partly to the wide variation in the populations
for the same subject from time to time even when soap is used. These same con-
clusions were possible from the results of similar tests on several other members
of the laboratory staff, each of whom was a subject for a similar set of tests.
The above type of experiment in no way evaluates the ability of a detergent or
detergent-hexachlorophene preparation to lower the bacterial population of the
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skin as a result of a single use of the detergent. The surgeon, for instance, would
like to be able to lower as much as possible the bacterial population of the skin
of his own hands and of the operative field on his patient with a single scrub.
Alter a traumatic injury, we should like to be able to lower the bacterial popula-
tion around the injury at once. The Price technic is difficult to apply to this
problem because this technic is itself a type of scrub. Since the population of
different subjects varies so much, one would like to have some idea of the number
of organisms present before the scrub is begun as well as the number present
after the scrub. For this evaluation we have again set up an empirical method.
A subject is asked to wash his hands for 1 minutes in each of two basins, each
containing 2,000 ml. of sterile water. No soap or brush is used in these two basins.
The bacteria removed in these two basins are counted by plating on Bacto-
Tryptose Agar, and the number removed gives some idea of the original popula-
tion. The subject then washes his hands in running water with whatever detergent
and by whatever method is being studied. This may be a routine ten-minute
surgical scrub or a scrub with a hexachiorophene-detergent preparation or a scrub
followed by an alcohol dip. No attempt is made to determine the number of or-
ganisms removed during this part of the procedure. Alter this scrub, the subject
washes his hands for 1 minutes in each of four basins, each containing 2,000 ml.
of sterile water. Only water is used for these washes, except in the next to last
basin, in which sterile soap and a sterile brush are used. The number of bacteria
removed in each basin is determined by plating 0.1 ml. and 0.5 ml. amounts of
the wash water on Bacto-Tryptose Agar.
These last four basins yield data which give some idea of the number of organ-
isms remaining on the skin after a specific scrub. If one wants to compare the
number of organisms removable before as compared to after the scrub by the
same technics, he can compare the number of organisms removed in the first
two basins to those removed in the third and fourth basins since the washing in
each of these four basins has been identical. As we have previously pointed out,
however, we feel that no technic clearly evaluates the number of organisms re-
maining on the skin unless at least one soap or alkali wash is included among the
basins. For this reason our fifth basin is a soap and brush scrub, which we believe
will better remove viable organisms which may remain on the skin. A final plain
water basin is added to see if any further organisms are removable by water alone
after the soap wash. From these data there can be calculated what we have
chosen to call a scrubbing index. The total number of organisms removed in the
last four basins (after the scrub) is divided by the total number of organisms
removed in the first two basins (before the scrub). This scrubbing index drops
as the scrub being evaluated becomes more efficient, i.e., as the scrub itself re-
moves or kills more and more organisms there are fewer viable organisms re-
maining on the skin to be removed in the basins which follow the scrub and
therefore the index drops. Swan, Gonzales, Harris, Couslon, and Hopwood (9)
used a technic similar to this. However, they included their alkaline wash with
their scrub in each case. We feel that such a technic does not fairly evaluate the
scrub itself but rather the scrub plus the alkaline wash.
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TABLE II
Showing the number of viable organisms per mZ. of ba.!in wash water (,OOO mi. per basin)
before and after four types of surgica' scrub
SUBJECT
EZYORE TEX SCRUB
SCRUB
ASTER TEE SCRUB
SCRUBBInG
INDEX (x/)Basin
No. 3
(11,0)
Basin
No. 4
(1120)
.
N
°
Brush
Basin
No. 6
ota
5+6
Basin
No. 1(HO)
Basin
No. 2(HO)
Total
V1+2
A
B
C
D
E
F
G
805
2,635
6,750
674
217
2,360
1,465
785
1,091
2,150
1,076
182
2,670
1,550
1,590
3,726
8,900
1,750
399
5,030
3,015
I 264
573
77
87
294
259
310
193
317
51
115
285
157
337
222
206
74
138
234
209
125
221
148
215
168
192
127
57
900
1,244
417
508
1,005
752
829
56.6
33.4
4.7
28.8
250.1
15.0
27.6
A
B
C
D
E
F
(1
191
2,410
960
432
488
213
1,300
202
1,092
468
754
446
165
1,630
392
3,502
1,428
1,186
934
378
2,930
II 265
259
318
654
814
76
533
62
201
124
335
517
22
346
52
353
346
714
670
84
211
67
182
166
562
319
35
337
4-46
995
954
2,265
2,320
217
1,427
114.0
28.4
67.0
193.0
244.0
57.4
48.6
A
B
C
D
B
F
G
1,145
1,405
955
630
46
745
610
1,351
766
539
420
54
440
449
2,496
2,171
1,494
1,050
100
1,185
1,059
III 1,144
146
582
573
195
242
894
670
101
216
226
205
159
778
385
144
402
255
91
412
193
423
41
159
269
263
127
223
2,622
432
1,359
1,323
754
940
2,088
105.0
19.9
91.0
126.0
754.0
79.4
197.0
A
B
C
D
E
F
G
427
6,770
2,365
216
386
1,173
2,040
424
1,995
888
253
822
966
956
851
8,765
3,253
469
1,208
2,039
2,996
IV 5
4
1
3
2
1
1
16
3
4
5
10
0
5
2
3
0
7
6
3
8
14
2
3
0
9
3
5
37
12
8
15
27
7
19
4.4
0.14
0.25
3.2
2.24
0.35
0.64
I.—Ten-minute scrub with soap and brush, followed by a fifteen-second dip in 70 per
cent (by volume) isopropyl alcohol.
11.—Two- to five minute scrub with pllisoderm containing 3 per cent hexachiorophene
(thirty strokes to skin and fifty strokes to nails).
111.—Same as II except that a cake soap containing 2 per cent hexachiorophene was
used.
IV.—Two-minute scrub with soap and brush, followed by a two-minute immersion in
0.1 per cent hexachlorophene and 0.5 per cent cetyl alcohol in 70 per cent (by volume) iso-
propyl alcohol.
Table II shows the results of the above type of tests on seven individuals
using four types of scrub namely, (1) a ten-minute routine surgical scrub in run-
262 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
ning water with a white cake soap and scrub brush followed by a fifteen-second
dip in 70 per cent (by volume) isopropyl alcohol, (2) a scrub' in running water
with pilisoderm containing 3 per cent hexachlorophene and a scrub brush, (3) a
scrub' with a cake soap containing 2 per cent hexachiorophene and a scrub brush,
(4) a two-minute scrub in running water with white cake soap and a scrub brush
followed by a two-minute immersion with rubbing in a solution containing 0.1
per cent hexachiorophene and 0.5 per cent cetyl alcohol in 70 per cent (by vol-
ume) isopropyl alcohol. At least one week was allowed to elapse between all tests
in which hexachiorophene was used. It will be seen in this table that the number
of organisms removable before the scrub for any one individual varies from
week to week. Likewise, there is no uniformity from individual to individual in
the number of organisms removable after the scrub. It is striking, however,
that among the twenty-one scrubs on the seven subjects with the first three
types of scrub, the total after count is below 500 organisms per ml. for only two
scrubs and never below 200. For the last type of scrub, however, for no subject
did the after count exceed 40. We feel that this very low count in the last type of
scrub is due to the alcohol and not the hexachiorophene. A more detailed study
of the action of the various constituents of this alcohol solution will be discussed
in the third paper (10) of this series.
Price and Bonnett (11) investigated soaps containing chlorinated diphenyl
methanes and concluded that "none of the disinfectant soaps under investigation
is much superior to ordinary noninedicated soap when used for single brief
periods of washing or scrubbing."
Fahlberg, Swan and Seastone (8) pointed out that enough hexachiorophene
might be carried with the sample of wash water into the counting plates to inhibit
the development of viable organisms into colonies and thus a falsely low count
would be obtained. They showed that when this was true the addition of blood
plasma to the plates inactivated the hexachiorophene and the bacteria then de-
veloped into colonies. We, too, have observed this phenomenon under some con-
ditions and this factor is now being more carefully evaluated by us. Plasma was
not added to the plates for the first three types of scrub and therefore the after
counts may, in some cases, have been even higher than recorded by us. For the
last type of scrub, duplicate plates were poured for each basin without plasma
and with 1 ml. of plasma per plate. In no case did we ever see an increase in the
count when the plasma was added. This observation supports our opinion that
there are very few viable organisms remaining on the skin after the scrub with
the alcohol solution.
SUMMARY
Subjects were asked to use either soap or a detergent-hexachiorophene prepara-
tion for their routine personal hygiene on alternate weeks over an eight- to ten-
week period. At the end of each week the bacterial population of the skin was
estimated. In each case the population was lower at the end of the week during
1 This scrub was thirty brush strokes to each surface of the skin and fifty strokes to the
nails and required from two to five minutes, depending upon the subject.
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which the hexachlorophene preparation was used than when regular soap was
used. The evaluation of preparations of hexachiorophene with three detergents
—soap, Dermolate, and pHisoderm—showed no consistent difference as to their
efficiency in reducing the bacterial population.
A single short scrub with the detergent-hexachlorophene preparations does
not lower the bacterial population of the skin any more than does the routine
surgical scrub for ten minutes with regular soap followed by an alcohol dip. Only
when the scrub included a two-minute immersion of the hands in an alcoholic
solution of hexachiorophene was the skin effectively degermed. This degermation
is attributed to the alcohol rather than to the hexachiorophene.
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